Effect of site directed mutagenesis on the activity of recombinant trimucrotoxin, a neurotoxic phospholipase from Trimeresurus mucrosquamatus venom.
Trimucrotoxin, the basic phospholipase A2 from Trimeresurus mucrosquamatus venom, is neurotoxic and myotoxic, and structurally similar to crotoxin B subunit. To investigate the amino acid residues responsible for its neurotoxicity, we have mutated its interface-recognition residues including a conserved Asn6 in all the Crotalinae neurotoxic phospholipases. The wild-type and the mutants were expressed in E. coli as fusion-proteins and activated in vitro by factor Xa cleavage after folding. The completion of folding and activation were checked with electrospray ionization mass spectrometry and circular dichroism measurement. Enzymatic activities and neurotoxicities toward the chick tissue of four trimucrotoxin mutants (N6A, N6E, N6R and 6E7T8L) were compared with those of the wild type which was as active as that was isolated from the venom. Mutants N6A and N6E retained more than half of the original enzymatic activity but their neurotoxicities reduced to 33% and 10% that of the wild type, respectively. Mutants N6R and 6E7T8L retained 20-25% of the enzyme activity toward the anionic micellar substrate but were inactive toward the zwitterionic micellar substrate, and their neurotoxicities were less than 3% of that of the wild type. These results demonstrate the importance of residues 6-8 in trimucrotoxin for its neuronal specificity and the specificity toward potential substrates.